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DETAILED ACTION 

Claim Objections 

1. Claims 2, 3, 6, 7, 13, 15, 16, and 20 are objected to because of the following 
informalities: 

2. Regarding claims 2 and 15, the claimed limitation "the sub transducers" lacks 
proper antecedent basis because it is only previously referred to as "at least one". 

3. Regarding claim 3, "a concave lens spherical aberration of which has been 
corrected" is not clear. A suggested correction would be "a concave lens, a spherical 
aberration of which has been corrected,". 

4. Regarding claim 6, the claimed limitation "the droplet recovery surfaces" lacks 
proper antecedent basis because it is only previously referred to in the singular. 

5. Regarding claim 7, the claimed limitation "the hit droplets" lacks sufficient 
antecedent basis in the claim. 

6. Regarding claim 13, the claimed limitation "the acoustic wave focusing member" 
lacks proper antecedent basis because it is only previously referred to as "the acoustic 
focusing member". 

7. Regarding claim 16, "is provided in a such manner" should be "is provided in 
such a manner". Appropriate correction is required. 

8. Regarding claim 20, the claim is not in the appropriate form for a method claim. 
A suggested correction would be: "A method of ejecting and recovering a printing liquid 
comprising the steps of focusing... wherein the step of ejecting droplets of the printing 
liquid includes ejecting the droplets in a straight manner..." 
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Claim Rejections - 35 USC § 103 

9. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

10. Claims 1-11, 13-20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hirahara et al. (US 6045208) in view of Delametter et al. (US 6497510). 

1 1 . Regarding claim 1 , Hirahara et al. disclose "a printing liquid containing chamber 
(15) containing the printing liquid (18); a piezoelectric element (10) including a main 
transducer (14) and at least one sub transducer (14i, 2 ,3 ..) located on at least one side of 
the main transducer, and generating the acoustic wave by receiving a signal (21); and 
an acoustic focusing member (16) focusing the acoustic wave generated by the 
piezoelectric element near the surface of the printing liquid, thereby ejecting the droplets 
of the printing liquid (19)." Thus Hirahara et al. meet the claimed invention except 
"switching between a first ejection mode in which the droplets are ejected in a first 
direction perpendicular to a liquid surface in the printing liquid containing chamber and a 
second ejection mode in which the droplets are ejected at an angle to the first direction 
by applying or not applying a drive signal to the sub transducer." 

12. Delametter et al. teach "switching between a first ejection mode in which the 
droplets are ejected in a first direction perpendicular to a liquid surface in the printing 
liquid containing chamber (see droplet 12) and a second ejection mode in which the 
droplets are ejected at an angle to the first direction (see droplets 11a and 1 1b) by 
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applying or not applying a drive signal to the sub transducer (2a, 2a')." It would have 
been obvious to one of ordinary skill in the art at the time of the applicant's invention to 
apply the ejection modes with deflected droplets taught by Delametter et al. to the 
apparatus discloses by Hirahara et al. One would have been motivated to so modify 
Hirahara et al. for the benefit of deflecting unwanted droplets and conserving ink by 
collecting the deflected droplets. 

1 3. Regarding claim 2, Hirahara et al. further disclose "wherein the sub transducers 
(14i,2,3.J are provided at both sides of the main transducer (14)." 

14. Regarding claim 3, Hirahara et al. further disclose "wherein the acoustic focusing 
member is either a concave lens spherical aberration of which has been corrected or a 
Fresnel lens (16, col 21 In 19)." 

15. Regarding claim 4, Delametter et al. further disclose "a droplet recovery member 
(9, shown in Figs 4, 4A, 5) provided so as to face toward the surface of the printing 
liquid, and having an opening, through which some of the ejected droplets pass (droplet 
12), and a droplet recovery surface facing toward the surface of the printing liquid, the 
ejected droplets that do not pass through the opening (11a, 11b) hitting the droplet 
recovery surface, thereby directly or indirectly returning to the printing liquid containing 
chamber (see Figs 4, 4A, 5)." 

16. Regarding claim 5, Delametter et al. further disclose "the droplet recovery 
surface is located on at least one side of the opening of the droplet recovery member 
(see Figs 4, 4A, 5)." 
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17. Regarding claim 6, Delametter et al. further disclose "the droplet recovery 
surfaces are located on both sides of the opening of the droplet recovery member (see 
Figs 4, 4A, 5)." 

18. Regarding claim 7, Delametter et al. further disclose "the droplet recovery 
surface serves as a surface which the droplets hit and along which the hit droplets flow 
in accordance with the force of gravity so as to be recovered (see Figs 4, 4A, 5, where 
the droplets hit the vertical slanted wall and descend by gravity)." 

19. Regarding claim 8, Hirahara et al. further disclose "a drive signal generating 
circuit (21) generating the drive signal to be applied to the piezoelectric element." 

20. Regarding claim 9, Hirahara et al. further disclose "the drive signal generating 
circuit (21) is capable of applying or not applying the drive signal to the sub transducer 
in accordance with at least the image printing data signal externally applied thereto, 
while the drive signal is being applied to the main transducer (col 56 In 27-45)." 

21. Regarding claim 10, Hirahara et al. further disclose "centers of the main 
transducer and the acoustic focusing member are shifted from each other (see Fig 2B)." 

22. Regarding claim 1 1 , Delametter et al. further disclose "a partition wall is provided 
inside the droplet recovery surface (see Figs 4, 4A, 5 where the vertical slanted wall 
serves as a partition wall)." 

23. Regarding claim 1 3, Hirahara et al. further disclose "the acoustic wave focusing 
member (16) is provided in a manner to eject the droplets downward in a vertical 
direction (see Fig 3 where the droplets are ejected vertically downward if the image is 
rotated so the top of the page is the bottom)" and Delametter et al. further disclose "the 
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droplet recovery surface is provided so as to face upward on at least one side of the 
opening (see Figs 4, 4A, 5 where the horizontal portion faces upward)." 

24. Regarding claim 14, Hirahara et al. further disclose "centers of the main 
transducer and the acoustic focusing member coincide with each other (see Fig 7, as an 
example) and the sub transducer is provided at one side of the main transducer (see 
Fig 8, as an example)." 

25. Regarding claim 15, Hirahara et al. further disclose "a plurality of the sub 
transducers are provided on at least one side of the main transducer (see Fig 2b or Fig 
8)." 

26. Regarding claim 16, Hirahara et al. further disclose "the acoustic focusing 
member is provided in a such manner that the acoustic waves are emitted diagonally 
relative to a direction of the ejected droplets (see Fig 2b where the diagonal arrows 
show diagonal waves)." 

27. Regarding claim 17, Hirahara et al. further disclose "the piezoelectric element 
generates an ultrasound wave (In 6 of abstract)." 

28. Regarding claim 18, Hirahara et al. in view of Delametter et al. disclose the 
claimed invention as set forth above with respect to claim 1 . It would be obvious to 
duplicate the printing liquid ejecting units discloses in claim 1 (In re Harza, 274 F.2d 
669, 671, 124 USPQ 378, 380 (CCPA 1960)). 

29. Regarding claim 19, Hirahara et al. further disclose "the piezoelectric element 
generates an ultrasound wave (In 6 of abstract)." 
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30. Regarding claim 20, Hirahara et al. in view of Delametter et al. disclose the 
method in accordance with the apparatus of claim 1 . Hirahara et al. disclose a method 
of ejecting... a printing liquid by focusing acoustic waves generated by a transducers 
(10), ejecting droplets of the printing liquid contained in a printing liquid containing 
chamber from a surface thereof by means of a sound pressure of the acoustic wave 
(see Figs 2 and 3). Delametter et al. disclose recovering a printing liquid wherein the 
droplets are ejected in a straight manner (12) so as to pass through an opening of a 
droplet recovery member by applying or not applying a drive signal to a sub 
transducer... and the droplets are ejected in a deflecting manner (1 1a, 1 1b) so as to hit 
a droplet recovery surface of the droplet recovery member (9). 

31. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hirahara 
et al. in view of Delametter et al. and further in view of Jeanmaire (US 6866370). 
Hirahara et al. in view of Delametter et al. disclose the claimed invention as set forth 
above with respect to claim 4. Thus Hirahara et al. in view of Delametter et al. meet the 
claimed invention except "to eject the droplets in a horizontal direction, and the droplet 
recovery surface is provided at lest below the opening." 

32. Jeanmaire teaches "to eject the droplets in a horizontal direction, and the droplet 
recovery surface is provided at lest below the opening (see Fig 3a)." It would have 
been obvious to one of ordinary skill in the art at the time of the applicant's invention to 
eject the droplets horizontally while the recovery surface is below the opening. One 
would have been motivated to so modify Hirahara et al. in view of Delametter et al. for 
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the benefit of being able to eject droplets horizontally instead of only vertically without 
sacrificing the objective of the apparatus. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brian Goldberg whose telephone number is 571-272- 
2728. The examiner can normally be reached on Monday through Friday, 9AM-5PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Meier can be reached on 571-272-2149. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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Thinh Nguyen 




February 28, 2006 



